ABSTRACT -The detection of IgE is technically difficult because of its reduced concentrations in serum, and even lower concentrations in cerebrospinal fluid (CSF). In the present investigation we studied 86 CSF samples using an immunoenzymatic method with an anti-IgE-alkaline phosphatase conjugate and a fluorigenic substrate. The samples were from three groups: A) 29 patients with neurocysticercosis (NC), B) 36 patients with different neurologic disorders (neurosyphilis, neurotuberculosis, meningitis, tumors, hemorrhage) and C) 21 discharged individuals who had been hospitalized for bacterial meningitis. The results obtained were: A) 0.05 to 3.00 IU/ml (0.76±0.79), B) 0.00 to 1.50 IU/ml (0.23±0.34) and C) 0.05 to 1.25 IU/ml (0.34±0.34). The present results suggest that IgE appears to play a role in the pathogeny of NC and that efforts should be made to standardize a test for the detection of specific IgE antibodies.
consider the production of antibodies to be a determinant of parasite death 8 , others have observed that resistence to infection coincides with the maturation of the cell immune response 1 . Host genetic differences affect both mechanisms and the integrity of the cell response is probably important for the production of antibodies, regardless of the damaging effects it will have on the occasion of parasite death.
The production of high levels of specific IgE has been demonstrated in parasitic infections 10, 19 . Flisser et al. 3 detected serum antibodies of the IgE class in 37% of 116 sera that were positive for precipitating anti-Cysticercus cellulosae antibodies, whereas Gorodezky et al. 5 only observed an increase in the total IgE in 52% of 50 serum samples from patients and absence of specific IgE. In a CSF study, Goldberg et al. 4 reported higher total IgE levels in 19 patients with NC compared to 34 samples from a control group. Spina-França et al. 15 detected higher IgE levels in CSF and serum of 30 patients with NC compared to 15 samples from a control group. In contrast, Short et al. 12 did not detect differences in total serum IgE nor in CSF IgE in 21 patients with NC.
Radioimmunoassay has been used for the detection of total IgE, a costly procedure that nxjuires scintillation counters 4, 5, 12, 13 . In the present study we used the UMELISA-IgE test (SUMA, Cuba) to determine the concentration of total IgE in CSF samples of patients with NC and of a control group.
MATERIAL AND METHODS
We analyzed 86 CSF samples obtained from patients seen at the University Hospital, Faculty of Medicine, University of São Paulo, and at Emílio Ribas Institute. The patients were divided into three groups: A) 29 patients with NC; B) 36 patients with various neurologic disorders (neurosyphilis, neurotuberculosis, meningitis, tumors, hemorrhage); and C) 21 patients from a group who had been discharged from the hospital after treatment for bacterial meningitis and with normal CSF. The samples examined in this study were collected and assayed previously and only the CSF samples from group A were reactive to anti-Cysticercus cellulosae IgG by ELISA. 17 The immunoenzymatic test for IgE determination employed was a capture test 16 using microliter plates with 10@@m##l wells previously coated with anti-IgE antibodies. The conjugate used was anti-IgE-alkaline phosphatase, and the fluorigenic substrate was 4-methyl-umbelliferyl-phosphate. The calibration curve used correspond to a linear range up to 20 IU/ml. Fluorimetric readings were obtained with a series SUMA-321 apparatus (SUMA, Cuba).
The mean and standard deviations were calculated for each group and the data were analyzed statistically by the Student t-test. Figure 1 shows the distribution of the IgE results (IU/ml) obtained for the 86 CSF samples according to group. The following results were obtained: Group A) 0.05 to 3.00 IU/ml (0.76±0.79); Group B) 0.00 to 1.50 IU/ml (0.23±0.34); and Group C) 0.05 to 1.25 IU/ml (0.34±0.34). A significant difference (p<0.05) was observed between the group of patients with NC and the control group (B + C).
RESULTS

DISCUSSION
The complex parasite-host relationship, the physiopathogeny of the immune response and the difficulty in establishing similar experimental models for investigation prevent a precise understanding of the immunobiology of NC during the initial phase of infection. The major mechanisms of the immunologic response, and antibodies production in particular, have been studied during the active phase of the disease, parasite death and degeneration. Antibodies of the IgG class are the most frequent in the CSF of patients with NC and are present in high concentrations and therefore are detected in the diagnosis of the disease 6, 18 .
In parasitic infections the level of total IgE is often elevated, many times without the activity of a specific antibody. The mechanisms of IL-4 induction by the parasites and the role of the immunoglobulins are not well understood, although macrophages appear to participate in this isotyperestricted response 19 . The correlation between IgE and aspects of the parasitic infection is also obscure, although it seems to be related to the chronic aspect of the disease 9 .
For the determination of IgE concentration in the CSF we used the ultrasensitive immunoenzymatic test with a fluorigenic substrate, standardized for the detection of minimal IgE levels , 6 , a test easier to perform than radioimmunoassay 12 . The results obtained (Fig 1) demonstrated a significant difference (p<0.05) between group A and the control groups.
According to the method, reference values for serum are up to 90 IU/ml for adults, and no standardized values are available for CSF. Considering the results of the group C for the calculation of the cut-off point, a 5% error (mean + 2 SD), we obtained 1.02 IU/ml for the normal CSF. Eight (27.6%) of the 29 CSF samples from patients with NC and 8,8% of the 57 CSF samples from the control groups presented values above 1.0 IU/ml. Goldberg et al, 4 applying the PRIST to 19 CSF samples from patients with NC, obtained results differing from those for the 34 CSF samples from a control group (0.44±0.19 versus 0.07± 0.02 IU/ml). Spina-França et al. 15 established reference values of IgE in CSF as < 0,1 IU/ml and related median of 1.2 IU/ml for CSF samples from 30 patients with NC. Otherwise, Short et al., 13 using a radioimmunoassay with 3.0 IU/ml sensitivity, did not detect a difference between the CSF of 21 patients with NC and 17 controls.
In contrast to Espinoza et al., 2 who detected specific IgE in 2 of 60 CSF samples studied, we were unsuccessful in our previous attempt to detect specific anti-Cysticercus cellulosae antibodies by indirect ELISA 11 using an anti-IgE-peroxidase, possibly due to competition with IgG (data not shown). Although a similar unsuccessful attempt has been reported by others, 5, 13 certain hypotheses should be better evaluated, such as the study of specific antigens in the induction of IgE production.
Studies of the specific IgE humoral response appear to be useful to a better understanding of the complex parasite-host relationship in NC and perhaps establish new diagnostic and prognostic markers for the infection, with possible differences in terms of clinical manifestations and course.
